There are various methods of pollination, such as wind and insects, in apricot. However, wind is not considered as an effective pollinating agent for apricot because of sticky pollens, and apricot needs insects to carry pollens from stamens to the stigma of another plant. Honeybees are significant floral visitors among other pollinators for the pollination of apricot. The efficacy of pollination by two honey bee species, Apis cerana and Apis mellifera, in apricot under controlled condition was examined in the present study. One hive of each honey bee species was kept in orchard and their effect on the yield of apricot fruit setting was measured. The number of honey bees of these two species and other pollinators foraging on the open branches were also observed regularly during three different timings (i.e. 9.00am, 12.00pm, and 3.00pm) a day. Apis cerana population showed that it was directly proportional to the emergence of flowers and similar phenomenon was observed at the shedding of flowers. Significantly higher fruit yield (81%) in open-pollinated branches than closed-branches (19%) was recorded. Moreover, fruit size and quality was better in open-pollinated branches than closed-branches (covered with muslin cloth). We concluded that A. cerana was more active than A. mellifera during flowering and shedding in apricot. This study will help to manipulate the timings of insecticide spray in apricot orchard because the populations of honey bees and other pollinators will not be affected if spray done in the late evening (18.00pm to 19.00pm).
Abstract

23
There are various methods of pollination, such as wind and insects, in apricot. However, 24 wind is not considered as an effective pollinating agent for apricot because of sticky pollens, and 25 apricot needs insects to carry pollens from stamens to the stigma of another plant. Honeybees are 26 significant floral visitors among other pollinators for the pollination of apricot. The efficacy of 27 pollination by two honey bee species, Apis cerana and Apis mellifera, in apricot under controlled 28 condition was examined in the present study. One hive of each honey bee species was kept in 29 orchard and their effect on the yield of apricot fruit setting was measured. The number of honey 30 bees of these two species and other pollinators foraging on the open branches were also observed 31 regularly during three different timings (i.e. 9.00am, 12.00pm, and 3.00pm) a day. Apis cerana 32 population showed that it was directly proportional to the emergence of flowers and similar 33 phenomenon was observed at the shedding of flowers. Significantly higher fruit yield (81%) in 34 open-pollinated branches than closed-branches (19%) was recorded. Moreover, fruit size and 35 quality was better in open-pollinated branches than closed-branches (covered with muslin cloth). 36 We concluded that A. cerana was more active than A. mellifera during flowering and shedding in 37 apricot. This study will help to manipulate the timings of insecticide spray in apricot orchard 38 because the populations of honey bees and other pollinators will not be affected if spray done in 39 the late evening (18.00pm to 19.00pm). The entomological fauna especially pollinators of the earth's is continuously declining 43 because of urbanization, human activities and indiscriminate use of pesticides (Lexmond et 44 al., 2015; Gallai et al., 2009) . Pollinators accomplish prime ecosystem amenities for global food 45 security and ecosystem stability. The world population will increase to 9-10 billion in 2050 and 46 hence the consumption of food will be accelerated. So the enhancement of food production is the 47 main important task that will be achieved by global pollinator protection in their native places 48 (Vanbergen et al., 2013; Ehrlich & Harte, 2015) . The earlier reports have shown that pollinators 49 enhanced the quantity and quality of fruit, which increase the economic value of crop production 50 (Klatt et al., 2013; Garratt et al., 2014) . Among 124 main crops used directly or indirectly by 51 human beings in the world, about 87 cultivated crops rely on pollinators for pollination (Klein et 52 al., 2007) . Total agricultural income of the dependent crops is around US$45 billion per annum, 53 and the economic share of pollinators is about 30% (US$12 billion) (Giannini et al., 2015) .
54
Due to delightful taste, nutritional and medicinal value, the "apricot" is one of the highly 55 appreciated fruit species by consumers that is grown nearly in the world (Roussos et al., 2011) . 56 The apricot plant is rich in mono and polysaccharides, fatty acids, polyphenols, 57 carotenoids, sterol derivatives, cynogenic glucosides and volatile compounds. Polyphenols play 58 an essential role in the prevention of degenerative diseases like cancer and cardiovascular 59 diseases (Rai et al., 2016) . The apricot fruit also rich in nutrients like sugars (more than 60%) 60 proteins (8%), crude fiber (11.50%), crude fat (2%), total minerals (4%), vitamins (highly rich in 61 vitamin A, C, K and B complex) and reasonable quantities of organic acids (citric acid and malic 63 27% protein, 43-53% crude fat, 7-14% sugar, and containing phosphorus, iron, potassium, 64 inorganic salts, and vitamins, as well as the high levels of flavonoid and phenolic acid 65 antioxidants (Femenia et al., 1995) .
66
In apricot, the sticky pollen needs the help of pollinators like insects to carry it from the 67 stamens to the stigma. Bee pollination is not necessary only for the self-incompatible varieties 68 but also for self-fertile varieties to enhance the yield (Szabo et al., 2000; Abrol, 69 2007; Sharmah et al., 2015) . The quantity, concentration and type of constituent sugars in 70 floral nectars find the attractiveness of bees pollinators (Vaudo et al., 2015) . The functional 71 diversity has certain impacts on attractiveness of pollination services of pollinators, which have 72 been tested in Canadian orchards (Martins et al., 2015) . Langridge and Goodman 73 (1981) conducted experiment on the impact of honey bees on the yield of apricot. Impact of 74 honeybees (Apis mellifera L.) on apricot yield was also studied by Austin and Hewett (1996) ; 75 however, he only used one species of honeybee. They concluded that honey bees are the only Data were recorded three times (9.00am, 12.00pm, and 3.00pm) in a day from blooming 99 to fertilization. The cages were removed from the branches after the fertilization. There was no 100 role of honeybees or other pollinators in caged branches. The number of bees foraging the open 101 branches were observed regularly during the three times a day (Saeed et al., 2016) . 102 
Statistical Analysis
Data about numbers of flowers, pollinators and fruits were subjected to statistical analysis 104 using analysis of variance (ANOVA). Means were compared by using least significance 105 difference test at p = 0.05. Data were analyzed using SAS program (SAS, 2002). 108 The visits of bees population were recorded at 5% emergence of flowers during morning to early 109 evening and there was non-significant difference between different timings in A. cerana, and 110 same trend was found in A. mellifera and other pollinators. Bees visits increased with the 111 percentage of flowers emergence as 5 to 6%, and there was significant difference in population 112 of A. cerana in the morning to early evening than other flies and the largest population 113 (0.60±0.38) was found at 3:00pm (P<0.05, F=45, DF=77, n=5). Data of mean temperature and 114 humidity was recorded from morning to evening, and the mean temperature and humidity was 115 measured as 22.00±2.00 C and 65.00±2% during pollination, respectively.
Results
Pollinators visits during the emergence of flowers
116
We also found a significant difference in population when flower emergence was 10 to 14% 117 from morning to early evening. Other pollinators were found to be the largest (2.40±0.78) at 118 3:00pm, and A. cerana (1.60±0.41) and A. mellifera (0.23±0.09) populations were also mainly 119 observed at 3:00pm. Moreover, we observed different patterns from morning to early evening 120 when flower emergence was 16 to 30%. For other pollinators, the greatest population 121 (3.40±1.11) was found at 12:00pm (P<0.05, F=45, DF=77, n=5).
122
Data was recorded when flowers emergence was 57 to 60% from morning to early evening, 146 The results showed that most fruit yield was obtained in pollinated branches (81%) as compared 147 to without pollinated branches of apricot (Figure 4) . Sharma et al., 2005) . Bees are important source of pollination in the 162 world, especially honey bee hives place in orchard for pollination (Singh, 1997; Dag & Gazit, 163 2000) . Due to over use and without proper timing of chemical sprays, bee keeping in orchard is 164 very difficult for pollination (Hochrainer et al., 2005) . Here, A. cerana population was found to 165 be the highest as compared to other pollinators on apricot trees. Ahmad et al. (1983) reported that 166 abiotic factors have a strong effect on honey bees rearing in Pakistan in different cities 167 (Rawalpindi, Murree and Swat), and revealed that temperature range, 17-34°C, and 65% 168 humidity are suitable for honey bee population. Similarly, the mean temperature and humidity 169 was 22.00±2.00 C and 65.00±2% at our experimental site during flowering and shedding.
170
In Asian countries, most of the practices have done to set up the pollinators in their orchard, 171 especially considering regional temperature like honey bees that were used for pollination in fruit 172 orchard. Quality and quantity of fruits and vegetables becomes better due to pollination. Our 173 studies showed that caged-pollinated branches have low quality fruits. These results are 174 consistent with the results of Saeed et al. (2016) , who also found less quantity of mango fruits in 175 un-pollinated fruits. Interestingly, the average fruit set of the open branches gained a most fruit 176 size, and increase the quality and number of fruits.
177 Conclusion and farm recommendation 178 Honey bees are important tools of pollination in fruit orchard and we can save honey bee 179 population in our orchards by manipulating the timings of insecticides spray. Our study suggests 180 that farmers should use insecticides in the late evening (6.00pm to 8.00pm) in apricot orchard. In 181 this way, they can protect native pollinators' fauna in their orchards/farms, and may increase 182 fruit quality and quantity that are environmentally safe and cheaper source for increasing yield as 183 compared to other methods. 
